Abstract
Background
Agricultural trade reforms under the Agreement on Agriculture as well as the establishment of the World Trade Organization (WTO) were major outcomes of the 1986-1994 negotiations, called the Uruguay Round, within the General Agreement on Tariffs and Trade (GATT). The measures under the UR were expected to reduce agricultural protection and market distortions and improve access to agricultural markets worldwide. Countries such as the United States and members of the European Union, which have high levels of agricultural subsidies and other forms of domestic market protection, were expected to reduce these forms of domestic market protection, thus causing increases in the prices of their agricultural exports. These reforms, therefore, were expected to lead to increases in world prices of agricultural goods after 1995 [1] .
Trinidad and Tobago is an exporter of petroleum and related products. The agricultural sector in 2004 contributed just 0.76% of the real gross domestic product (GDP), whereas the petroleum industries contributed 40.9% [2] . Although Trinidad and Tobago exports sugar, cocoa, and other agricultural commodities, the country is largely and increasingly a net importer of food (table 1). The category "food and live animals" now constitutes approximately 2% of total exports and 196 7% of total imports in Trinidad and Tobago. If world food prices were to rise, Trinidad and Tobago would face increased costs for food imports. This would have a negative impact on its balance of payments and consequently affect the domestic economy. In addition, the increased prices of imported food commodities would be passed on to consumers, who would be faced with increased prices for their major staples. In line with Engel's law, which states that when a family's income increases, the proportion of its income it spends on food decreases, the impacts of these increased food prices were expected to be felt the most by the lowestincome groups in the society.
Global trade reforms threaten the existence of agreements between the African, Caribbean, and Pacific (ACP) states (which include Trinidad and Tobago) and their traditional trading partners, the countries of the European Union. The loss of preferential access for agricultural export commodities by ACP states would have a significant effect on the economies of these countries. Therefore, although the Uruguay Round Agreements may suggest that global agricultural trade will benefit from trade liberalization and the dismantling of preferences, the impact on individual countries, especially developing countries, may be expected to vary.
A recent study attempted to quantify the impact of the Uruguay Round on poverty [4] ; the findings suggest that the net effects on economic growth and poverty are likely to be small. The Uruguay Round was projected to raise 1.3 million people in developing countries above the poverty line of US$1 per person per day, as measured in 1985 purchasing power parity. The estimate of the upper limit of absolute poverty reduction as a consequence of the long-term effects of the Uruguay Round was 15.6 million people (0.5% of the population in the sample of 41 countries). In sub-Saharan Africa, however, the study found that the number of people living at poverty levels could increase by about three-quarters of a million. Overall, the study concluded that the Uruguay Round would cause a net reduction in poverty, but the impact would be small compared with the effects that domestic policies have on growth and poverty.
The present study looks at the effects of the Uruguay Round on a specific developing country, Trinidad and Tobago. We attempt to test the conclusions of the study by Vainio [4] in a small food-import-oriented economy with a relatively small agricultural sector. The paper also briefly examines trends in poverty in Trinidad and Tobago and in the prices of selected major agricultural export commodities from the United States, since the implementation of the Uruguay Round reforms in 1995.
Objectives
The aim of this study is to examine the changes in poverty levels in Trinidad and Tobago that were expected to result from changes in the price levels of major tradable food commodities, subsequent to the removal of trade protection, through reforms resulting from the Uruguay Round, especially by large countries. We hypothesize that these price changes are expected to cause an increase in poverty levels in Trinidad and Tobago, because of the country's orientation toward food importation, an opposite conclusion to that of Vainio [4] .
Methods
To test the hypothesis of this study, the prices of sensitive imported food commodities (SIFCs) in Trinidad and Tobago were determined by reference to the consumer price index and food imports of the country. A regression model (referred to as "the poverty model") was developed to predict poverty levels in Trinidad and Tobago with the use of key economic variables, in particular the prices of SIFCs. The world food model (WFM) and the agriculture trade policy simulation model (ATPSM), which are impact models predicting 
Identification of SIFCs
The commodities in table 2 were recognized as SIFCs in Trinidad and Tobago for two reasons: because they comprise some of the major staple items that constitute the basic food basket in Trinidad and Tobago, a notion supported by the weighting scheme applied to the food section of the retail price index; and because they are largely imported, except for sugar and poultry meat. However, although most poultry meat is produced domestically, almost all of its tradable inputs, such as hatching eggs and feed, are imported.
The poverty model
A log-linear multiple regression model was developed to predict the level of poverty in Trinidad and Tobago using a number of key economic variables that were considered a priori to have major influences on poverty levels. The log-linear model has the advantage of providing direct estimates of the elasticities and is applicable to nonlinear relationships. The variables included in the model are described below.
Poverty (Y )
Given the deficiency in the data on direct estimates of poverty for Trinidad and Tobago, the total number of persons receiving public assistance in Trinidad and Tobago was used as a proxy variable for the number of people living in poverty. In a statement on social services, the following conditions are required for the grant of public assistance:
An applicant for Public Assistance must be over 18 years of age, unable to earn a living because of illness or injury and destitute. Applications can be made in writing or in person to the nearest Social Welfare District Office. Dependents of persons in hospitals and inmates of prisons are provided with facilities for applying in writing for assistance. A Social Welfare Officer will visit the applicant, the case will be assessed and if it is approved, the applicant will qualify to receive public assistance.
[6]
Discussions with officers of the Social Welfare Division suggest that the number of people receiving public assistance is the best available measure of poverty in Trinidad and Tobago. However, this measure may underestimate the number of poor in Trinidad and Tobago, since some poor households may fail to carry out the required application procedures.
Inflation (X 1 )
The inflation rate was calculated as the percentage rate of change of the index of retail prices. The baseline year for the index was January 2003, for which the index was set at 100. Higher inflation rates are expected to directly reduce the purchasing power of consumers and hence their living standards, raising the level of poverty; thus, one would expect a positive relationship between X 1 and Y.
Unemployment (X 2 )
The unemployment rate was calculated as the percentage of the total labor force that was unemployed, as estimated by the central statistical office of the country. In Trinidad and Tobago the levels of poverty were reported to be higher than average in households where the head either was unemployed or had never worked [7] . Therefore, one would expect a positive relationship between X 2 and Y.
Prices of SIFCs (X 3 )
X 3 was obtained by deriving a weighted price index (value for 1974 = 100) of the annual prices of all commodities listed in table 2 [8] . The weights used are also given in table 2. Data for this variable were also obtained from the central statistical office [3] . One would expect a positive relationship between X 3 and Y. Higher food prices like inflation would reduce the purchasing power of households and hence their living standards. In the case of higher food prices, as has been argued earlier, the impact will be greater on lower a. Total weights of retail price index = 1000. Source: Central Statistical Office [5] .
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Population (X 4 )
The population variable was the annual estimate of the population of Trinidad and Tobago [3] . It is often argued that the increasing populations of developing countries lead to increases in poverty because of the increased competition for limited resources. This argument is used to urge the use of birth control in developing countries, and if it holds true, one would expect a positive relationship between X 4 and Y.
Estimation
The poverty model was estimated for the period from 1963 to 2000 by the program EViews 3.1, student version (Irvine, CA, USA: Quantitative Micro Software, LLC, 1994 LLC, -1999 .
Results

The poverty model
The results of the regression analysis are given in Since the estimated model was to be used for deriving values of the elasticities, procedures for correcting for autocorrelation, such as estimation using first differences, were not considered. The procedure chosen for correcting for autocorrelation was the inclusion of the assumed autocorrelation error structure in the model. Two alternate error specifications were considered, the autoregressive of order one, AR(1), and the moving average of order one, MA(1), by including these terms alternately in the model [9] . The population variable was omitted in these models to economize on the number of degrees of freedom taken up by the regression to facilitate the use of the Breusch-Godfrey test [10] . The model with the MA(1) term gave the better fit and is presented in table 4.
Since the estimation of the MA (1) 
Impact models
Various models have assessed the likely impact of the Uruguay Round on agriculture globally and in Latin America and the Caribbean in particular [11] . These impact models include the WFM [12] , the rural-urban north-south (RUNS) model [13] , the ATPSM of the United Nations Conference on Trade and Development (UNCTAD) [14] , the multiregional global trade model (MRT) of Harrison et al. [15] , and a computable general equilibrium (CGE) model of Francois-McDonald-Nordstrom (FMN) [16] . In this study, the WFM and ATPSM impact models were used, because they provided predictions for changes in world market prices of agricultural commodities in 2000. The ATPSM and the WFM are multicommodity partial equilibrium models that cover 12 agricultural commodities for 145 and 130 countries, respectively. These two impact models incorporated the Uruguay Round commitments of countries to determine the impact of these commitments on key indicators, especially on world market prices [17] . The four key (and quantifiable) commitments were the tariffication of nontariff barriers (especially licenses and quotas) and tariff reduction; allowing minimum access to domestic markets; reduction of export subsidies; and reduction of domestic support measures, such as input subsidies and support prices. In general, the models simulated the effect of the Uruguay Round by introducing the commitments made by individual countries in the four key areas into multicommodity partial equilibrium models and then determining the impact of these changes on the indicators (especially world market prices for commodities).
The ATPSM simulated changes in all four key commitments by countries, whereas the WFM did not incorporate domestic support reduction commitments, partly because it was considered that such reductions would not be binding in most cases. The ATPSM provided two separate simulations, referred to as "scenarios." In scenario 1, countries not belonging to the Organization for Economic Cooperation and Development (OECD) were assumed not to respond to world market price changes, and in scenario 2 it was assumed that these countries do respond. Table 5 gives the projected percentage changes in the world market prices of SIFCs simulated from the two impact models used in this study. The two models differed slightly in the specifications of commodities, in that the WFM had one aggregate category for oils and fat, whereas the ATPSM had two categories, vegetable oils and oil seeds. Only vegetable oils were included in this analysis for the ATPSM, since these [18] .
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were considered a commodity directly consumed by households. The WFM also did not include sugar as a distinct category [17] . The mean percentage price changes of the SIFCs from the models were obtained from table 5 and are presented in table 6, which shows that ATPSM scenario 1 predicts the highest increase (8.77%) in prices of the SIFCs for the year 2000. However, in ATPSM scenario 2, in which the non-OECD countries respond to the new economic conditions of higher prices by expanding production, the model predicts that the world market prices will increase moderately by 3.02%. The WFM predicts a price increase between the two limiting positions of 6.60%.
Poverty prediction
The results of the poverty model were used to carry out the simulations of the changes in poverty levels that would occur because of the changes in the prices of SIFCs given in table 5. These simulated predictions are given in table 6. The projected mean percentage price changes for the SIFCs are multiplied by the elasticity of poverty (Y) with respect to X 3 (0.36), to obtain the projected percentage changes in poverty levels. These percentage changes are also expressed in terms of the number of poor in table 6, based on the mean number of poor (Y) in table 4 (30,199) .
The results for the models show varying degrees of projected increases in poverty levels as a consequence of the Uruguay Round agricultural reform commitments. As expected, ATPSM scenario 1, which assumes no response from non-OECD countries, indicates that poverty levels could increase by as much as 3.2% if prices were to increase by 8.8%. In ATPSM scenario 2, with a response from non-OECD countries, the poverty level is predicted to increase by only about 1.1%.
The WFM predicts an increase in poverty, as defined in this study, of 2.38%, or 719 persons.
Recent trends in poverty in Trinidad and Tobago and prices of selected agricultural exports from the United States
This section presents recent trends in poverty (as defined in this study) in Trinidad and Tobago and price trends for selected agricultural products exported from the United States, the major source of food imports (and of all imports) for Trinidad and Tobago, to determine what trends are emerging after the implementation of the Uruguay Round trade reforms in 1995.
As mentioned earlier, the level of poverty in this article is measured by the total number of persons receiving public assistance. Figure 1 shows the movement of the poverty variable between 1955 and 2002 according to data obtained from the Central Statistical Office [3] . Figure 1 shows that after peaking in 1989, the total number of people receiving public assistance fell, especially after 1995. In fact, the figure in 2000 was less than half that in 1989. The information in figure 1 conforms to the results of the regression analysis, which suggested that the Uruguay Round reforms would not have led to a significant increase in the level of poverty in Trinidad and Tobago. 
Discussion
The Uruguay Round produced the most fundamental reform in the world trading system since the establishment of the General Agreement on Tariffs and Trade (GATT) in 1947. The Agreement on Agriculture seeks to establish a liberalized global market for agricultural products by reducing and eventually eliminating trade barriers and distortions. The simulation carried out in this study based on impact and poverty models support the hypothesis that any increases in the prices of sensitive imported food commodities (SIFCs) due to the Uruguay Round trade reforms should have led by 2000 to an increase in poverty levels in Trinidad and Tobago. In other words, there should have been a positive relationship between the two variables. The increases in poverty levels were predicted to be very small-on the order of less than 4%. However, any such increases in the prices of SIFCs would have reduced the level of welfare of the entire society of Trinidad and Tobago (real income effect), and the effects would have been greatest among the poorest households in the economy.
The study also examined the movements in the number of poor in Trinidad and Tobago from 1955 to 2003 as measured by the number of persons receiving public assistance. The study also examined recent trends in prices for major agricultural products exported from the United States. The analysis showed that there has been, in fact, a decline in poverty (as defined earlier) since 1996. The prices of the major agricultural exports from the United States (cereals and poultry meat) have also been falling since 1995. Hence, in keeping with the positive relationship estimated in the poverty model, the fall in U.S. export prices should have influenced the fall in poverty levels that has been observed in Trinidad and Tobago, since the United States is the principal source of agricultural imports to Trinidad and Tobago.
Of some interest is the scenario of falling export prices for major agricultural commodities from the United States. This scenario would seem to suggest that by one means or another, the major developed countries may have been able to avoid reducing the level of support they provide to their domestic agricultural sectors [11] .
These results are consistent with those of Sharma, who noted that, even though it is difficult to come to definite conclusions because of "there being only four years of experience with the implementation of the Uruguay Round and also because of other developments taking place simultaneously, e.g., weather anomalies and macroeconomic events," [11] a recent assessment by the Food and Agriculture Organization (FAO), among others, drew the following conclusions: » With some exceptions, there was little evidence that the Uruguay Round had an impact on levels of income and the volume of trade and prices on world markets; and » There was little evidence of much change in world price instability.
The following reasons were advanced for these conclusions: » In-country commitments were not considered to be particularly deep in the first place; » Markets in developed countries have been in the past open to tropical products that do not compete with domestic products as well as some other products Impact of the Uruguay Round on poverty in Trinidad and Tobago through preferential access. However, with some exceptions, the Uruguay Round did not open up the developed-country markets any more than they had been in the past; » With some exceptions, the Uruguay Round-led market access commitments have not opened most developing-country markets to significant import competition. In some cases, however, such increased imports by developing countries have caused reduced domestic production in the developing countries. » It is also equally unlikely that the Uruguay Round restrictions on domestic support have constrained public spending on subsidies; in fact, the main constraints to subsidization may have come instead from domestic shortages of resources for such subsidies.
Conclusions
The Uruguay Round trade reforms for agriculture do not seem as yet to have led to the predicted rise in the prices of world food exports. The case of export prices for major food commodities from the United States supports this conclusion. This study has also shown that any changes in the prices of SIFCs that can be predicted would only cause minimal effects on poverty in Trinidad and Tobago.
